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P
Periodontitis is an infectious disease caused 

by dysbiotic microbial communities in the 
subgingival sulcus, leading to the destruction 
of structures that anchor the tooth to the 
jawbone and subsequent loss of the tooth or 
teeth. The subgingival sulcus is a physiological 
space between the tooth and the surrounding 
gingiva containing nearly 10 million organisms, 
representing 70 to 150 different species in each 
individual.2 Changes in this environment can 
lead to dysbiosis in the indigenous microbiome, 
reducing the abundance of the commensal 
population and creating a pathogen-rich 
ecosystem.3 The florid immune-inflammatory 
response to this pathogenic colonization leads 
to the destruction of the attachment between 
the tooth and the gingiva, along with the 
loss of structures that support and sustain 
the tooth. Together, these two events result 
in a deepening of the gingival sulcus, which 
provides an ideal environment for anaerobe 
colonization, including many organisms that are 
pathogenic.4 The diseased periodontal pocket 
also contains significant levels of inflammatory 
mediators, including tumor necrosis factor 
alpha (TNF-α), interleukin (IL)-1, IL-2, and 
IL-8, and prostaglandins (PGEs), which can be 
released into the circulation from the diseased 
periodontium and can contribute to systemic 
inflammation.5

Periodontitis shows evidence of systemic 
inflammation with elevated C-reactive protein 
levels in both acute and chronic cases.6 One of 

the most substantial contributing factors is 
the presence of dental plaque, which is most 
commonly removed via brushing and flossing.7 
Oral health can be heavily influenced by 
behavior, and poor oral hygiene can produce 
dramatic changes in the oral microbiome.8

While the oral microbiome is diverse and 
robust, a number of bacterial species have 
been associated with health, including 
several species of Streptococci (notably 
Streptococcus salivarius [S. salivarius], S. 
mitis, S. oralis, and S. sanguinis) as well as 
bacteria from the Veillonella and Actinomyces 
genuses.2 Conversely, the presence of 
Acholeplasma, Fretibacterium, Porphyromonas 
gingivalis, Peptococcus, Treponema denticola, 
Defluviitaleaceae_UCG_011, Filifactor, and 
Mycoplasma were associated with periodontal 
disease.9 Though these species were also 
present in the oral cavities of healthy patients, 
they were enriched in regions of periodontal 
disease and increased in accordance with 
periodontal pocket depth, a measurement 
of periodontal disease severity. Numerous 
studies have identified connections between 
oral hygiene, the presence of specific bacterial 
species, and a variety of autoimmune skin 
conditions suggesting that oral care and its 
subsequent effect on the oral microbiome could 
be a modifiable risk factor for these conditions. 
This article provides a summary of the findings 
regarding the correlation between oral health, 
oral care practices, and skin disease. 

A B S T R A C T

OBJECTIVE: Oral health and mucocutaneous 
inflammation might play an important role in 
the etiopathogenesis of many skin diseases, 
especially those that also involve the oral mucosa. 
This review examines the relationship between 
skin conditions and various oral health metrics to 
better understand how oral diseases, especially 
periodontitis, might influence the development 
or prognosis of several conditions, including 
aphthous stomatitis, atopic dermatitis, lichen 
planus, pemphigus, pemphigoid, and psoriasis. 
METHODS: Using the PubMed search engine 
between Summer 2017 and Summer 2018, 
searches were performed for: oral health OR 
oral hygiene AND psoriasis, eczema, dermatitis, 
hidradenitis suppurativa, acne inversa, pyoderma 
gangrenosum, Sweet’s syndrome, neutrophilic 
dermatosis, subcorneal pustular dermatosis, hives, 
urticaria, cutaneous lupus, pemphigoid, pemphigus, 
or lichen planus OR aphthous stomatitis. The 
abstract of articles written in English were reviewed 
by the investigators and selected for inclusion 
if the study involved a correlation between oral 
health/hygiene and skin disease. After studies 
were included, the references were reviewed for 
additional relevant studies. Diseases listed in the 
search terms that were not ultimately discussed 
in this review did not produce any articles of 
relevance. RESULTS: Aphthous stomatitis is 
correlated with poor periodontal health and 
greater plaque accumulation. Atopic dermatitis 
shows an association with gingivitis, toothaches, 
and oral infections. Heavier enamel plaque 
burden and reduced oral care are implicated 
in the exacerbation of lichen planus. Mucous 
membrane pemphigoid and pemphigus are 
intimately influenced by oral health, underscoring 
the important role of good oral health and 
hygiene. Psoriasis presents a strong connection 
with oral streptococcal bacterial burden, has 
been shown to be improved or even cured with 
tonsillectomy, and has treatment outcomes that 
are generally associated with periodontal disease. 
CONCLUSION: Comorbid disease associations are 
frequently being reported in dermatology, spurring 
collaboration between multiple specialists and 
dermatologists. This review emphasizes a need for 
closer collaboration between dermatologists and 
dentists to treat several common skin diseases.
KEY WORDS: Oral hygiene, oral health, aphthous 
stomatitis, dermatitis, eczema, lichen planus, 
pemphigoid, pemphigus, psoriasis  
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METHODOLOGY
Journal articles were searched and selected to 

create an overview of the correlation between 
oral health and skin disease. Using the PubMed 
search engine between Summer 2017 and 
Summer 2018, searches were performed for: 
oral health OR oral hygiene AND psoriasis, 
eczema, dermatitis, hidradenitis suppurativa, 
acne inversa, pyoderma gangrenosum, Sweet’s 
syndrome, neutrophilic dermatosis, subcorneal 
pustular dermatosis, hives, urticaria, cutaneous 
lupus, pemphigoid, pemphigus, or lichen 
planus OR aphthous stomatitis. The abstract of 
articles written in English were reviewed by 
the investigators and selected for inclusion if 
the study involved a correlation between oral 
health/hygiene and skin disease (Figure 1). 
After studies were included, the references 
were reviewed for additional relevant studies. 
Diseases listed in the search terms that were 
not ultimately discussed in this review did not 
produce any articles of relevance. Forty-three 
articles were ultimately included in this review. 

RESULTS AND DISCUSSION
Aphthous stomatitis. Compared to healthy 

controls, patients with aphthous stomatitis 
had inferior oral health, with improvements 
in their oral health correlated with disease 
improvement. Larger plaque index scores, 
reduced tooth brushing, and oral infections 
showed a significant correlation with recurrent 
aphthous stomatitis.10 In a study that rated 
oral health based on metrics such as plaque, 
bleeding, gingival indices, probing depth, and 
hygienic indices, scores were significantly higher 
in patients with aphthous stomatitis, indicating 
poorer oral health.11 Self-reported poor oral 
health has also been associated with more 
severe symptoms.12 

While oral health might contribute to 
aphthous stomatitis etiology in numerous 
ways, one study of 35 patients suggested that 
an increase in Bacteroidales within the oral 
mucosa might stimulate the development of 
aphthous stomatitis, while Porphyromonadaceae 
and Veillonellaceae bacteria were enriched at 
active lesion sites.13 These microbes were also 
seen in healthy mouths, but were substantially 
more common in the mouths of patients 
with aphthous stomatitis. To verify that 
these microbial imbalances are attributable 
to legitimate microbiome differences rather 
than pain-associated changes in brushing 

habits, participants adhered to a strict dietary 
and oral hygiene regimen for 72 hours prior 
to the sampling. Based on these studies, a 
combination of plaque accumulation, oral 
infections, and general poor periodontal status 
were all associated with aphthous stomatitis. 

Dermatitis/eczema. The evidence 
relating oral diseases to dermatitis or eczema 
is equivocal. Several studies have strongly 
suggested a correlation between dermatitis and 
odontogenic infections or gingival bleeding. In 
one study, 30 percent of individuals with atopic 
dermatitis resistant to conventional treatment 
demonstrated periapical root infections.14 The 
dermatitis resolved following treatment of 
this odontogenic infection. In another study 
of 91,642 children aged 0 to 17 years, a strong 
correlation was found between self-reported 
bleeding gums in the previous six months 
and eczema. Moreover, severe eczema was 
associated with a higher prevalence of bleeding 
gums in univariate (12.6% vs. 4.3%; p=0.0007) 
and multivariate models.15 This study controlled 
for age, sex, race, ethnicity, household size, and 
educational attainment of the most educated 
household member. Additionally, there are 
several case reports available of corticosteroid-
resistant chronic pigmented purpura that 
resolved following treatment of periodontitis, 
pulpitis, or both.16–18 

Dermatitis has sometimes been attributed 
to an allergic reaction to dental amalgam, a 
mixture of metal alloys used in dental fillings 
often blamed as a potential initiating factor of 
allergic disease due to its mercury content.19 
However, a study involving 137 Swedish 
teenagers found no correlation between the 
number of filled dental caries and allergic 
disease, including dermatitis.20 Additionally, this 
study did not report any detrimental effects of 
dental amalgam on the prevalence or severity 
of eczema. 

The hygiene hypothesis, which postulates 
that early exposure to a suite of friendly 
microbes or commensals is important to train 
the immune system, has been proposed to 
explain the connection between periodontal 
disease and dermatological diseases. There is 
evidence to suggest that this exposure might 
occur both perinatally as well as prenatally. 
Indeed, some evidence has linked maternal 
periodontal disease to childhood impairment 
of the innate immune system.21 Inadequate 
microbial exposure prevents a shift from a 

Th-2–mediated cytokine-dominated response 
to a Th-1–mediated cellular response. Another 
paradigm suggests that early exposure 
to bacteria enables efficient training of 
T-regulatory (Treg) cells, which control Th cells, 
thereby mitigating the innate immune system. 
The early training of the innate immune system 
by oral bacteria can therefore influence the 
adaptive immune response to pathogens, both 
oral and nonoral, and thereby the phenotype 
of the inflammatory response. Another 
hypothesis is that of cross-reactivity. It has been 
hypothesized that focal oral infections might 
contribute to dermatitis through the generation 
of heat-shock proteins and that cross-reactivity 
between bacterial heat-shock proteins and 
human Hsp60 can produce immunogenic effects 
systemically.22

Lichen planus. A strong correlation between 
the prevalence of periodontitis and lichen 
planus has been demonstrated.23 The connection 
between poor oral health and lichen planus was 
also evident in a study of 30 patients with oral 
lichen planus that had poorer periodontal health 
than 30 controls across several key metrics—
specifically, the gingival index, periodontal 
index, and bleeding on probing.24 Moreover, 
several periodontal pathogens, notably, 
Aggregatibacter actinomycetemcomitans, 
Porphyromonas gingivalis, Prevotella intermedia, 
Tannerella forsythia, and Treponema denticola 
have been identified at higher frequencies in 
subjects with oral lichen planus.25

However, a study of 90 oral lichen planus 
patients and 52 control patients found that 
periodontal status is not worse in patients 
with oral lichen planus, although lichen 
planus patients exhibited greater plaque and 
calculus deposits than healthy controls.26 
Multiple studies suggest that poor oral hygiene, 
including increased plaque burden, can 
exacerbate lichen planus. In a Chinese study 
of 674 patients, it was found that oral lichen 
planus was exacerbated by a host of factors, 
including stress, foods, systemic illness, and 
poor oral hygiene.27 Another study of 95 patients 
with oral lichen planus found that 77 patients 
experienced exacerbations in response to stress, 
spicy foods, and poor oral hygiene.28 

Improvements in oral hygiene dramatically 
improved oral lichen planus. Patients followed 
an intensive program that emphasized the 
frequency and technique of brushing; the 
use of interdental brushes, toothpicks, dental 
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floss, mouth-rinsing; and the pursuit of dental 
cleanings for one year.29 While the majority of 
patients initially reported pain during tooth-
brushing or eating, these symptoms dissipated 
in nine of the 11 patients by the end of the study 
in addition to observing improvements in lichen 
planus in the majority of patients. However, 
lichen planus is a mucocutaneous disease with 
oral manifestations. Therefore, it is difficult to 
determine if poor oral hygiene is secondary to the 
pain and discomfort experienced by the patients 
or if it contributed to the etiopathogenesis of 
the disease. Prospective longitudinal studies are 
required to elucidate the contributions of poor 
oral hygiene to the etiology of lichen planus.

Pemphigoid. Like lichen planus, mucous 

membrane pemphigoid (MMP) also shows 
oral lesions as part of the disease complex. 
Patients with pemphigoid were found to 
have more severe gingival index scores than 
healthy patients, indicating more gingival 
inflammation.30 Although the higher gingival 
index could be at least partially attributed 
to MMP lesions, a number of linear lesions 
were also observed at the gingival margin, 
indicating that they are derived from plaque-
associated gingivitis rather than MMP. Patients 
affected by MMP have also been found to 
have higher levels of both gingival and 
periodontal inflammation.31 Patients with MMP 
undergoing therapy because of active disease 
were also found to have more plaque than 

those in remission.30 MMP can often lead to 
desquamative gingivitis, the lesions of which 
have been implicated as a possible risk factor 
for periodontitis as well as the primary oral 
feature of MMP.24 Additionally, it was found that 
conditions similar to MMP, such as lichen planus, 
also saw an improvement in desquamative 
gingivitis following an improvement in oral 
hygiene.33 Another study showed that patients 
with MMP had a higher gingival index as well 
as lingual gingival recession, a common feature 
of periodontal disease, compared to healthy 
controls.34 However, patients with MMP and 
controls matched for age, sex, and smoking 
history demonstrated significant periodontal 
disease progression over the five-year course of 

TABLE 1. Summary of results for pemphigoid and pemphigus

STUDY YEAR NUMBER OF 
PATIENTS

ASPECTS OF ORAL 
HEALTH OR HYGIENE RESULTS

Pemphigoid

Tricamo et al.30 2006 20 Periodontal status
Patients with MMP had significantly more severe gingival inflammation than matched controls; 
patients in treatment for MMP had higher plaque indices than those in remission

Arduino et al.31 2011 29 Periodontal status Patients with MMP had higher levels of gingival and periodontal inflammation than healthy controls

Lo Russo et al.32 2010 12 Probing depth
Patients with desquamative gingivitis lesions were associated with a higher probing depth 
(higher=more bone loss or inflamed gums)

Scully et al.33 1999 N/A Oral hygiene Oral hygiene helps to control oral lesions in patients with MMP

Schellinck et al.34 2009 20 Periodontal status
Patients with MMP had a greater gingival inflammation and lingual gingival recession than matched 
controls but were no more at risk than matched controls for developing or having an increased 
progression of periodontal disease

Pemphigus
Thorat et al.35 2010 100 Periodontal disease Pemphigus severity score was correlated with the severity of periodontal disease 

Akman et al.36 2008 20
Oral health/periodontal 
condition

Patients with pemphigus exhibited worse periodontal status

Arduino et al.37 2017 1,528 General oral health
A decrease in oral care might increase the involvement of gingival tissue in pemphigus, lichen planus, 
pemphigoid, and epidermolysis bullosa acquisita

Jascholt et al.38 2017 N/A Periodontitis
Patients with pemphigus were more susceptible to periodontitis, which, in turn, may play a role in 
triggering the disease

Gambino et al.39 2014 5 Oral hygiene
Intensive oral hygiene therapy in patients with pemphigus improves their gingival status and decrease 
of gingival bleeding

FIGURE 1. The study selection process of articles for the present review
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the study, suggesting that patients with MMP 
are not at an increased risk for periodontal 
disease development or progression.34 Four 
of the 10 patients with MMP included in this 
study were in remission and it was noted 
that the erythematous nature of MMP could 
be responsible for the significant increase in 
the gingival index, especially since scores on 
other periodontal health measures, such as 
the bleeding index, were not elevated among 
patients with MMP. 

While this study seems to contradict the 
numerous others that have demonstrated a 
connection between MMP and periodontal 
health, it should be noted that these findings 
stem from a small study of only 20 patients 
and did not control for the oral maintenance 
practices of the patients. Thus, numerous studies 
support the conclusion that MMP is intimately 
influenced by periodontal disease, underscoring 
the important role of good oral health and 
hygiene in the prevention of MMP. While 
patients and dentists often request clearance 
to perform routine dental cleanings on patients 
with pemphigoid, the little evidence available 
suggests that patients with pemphigoid should 
be encouraged to continue routine dental 
evaluations and cleanings. 

Pemphigus. Pemphigus was found to 
be associated with several indicators of poor 
periodontal health, including validated indices 

such as the Community Periodontal Index 
of Treatment Needs (CPITN). Moreover, the 
Clinical Severity Score (CSS) of pemphigus 
correlated well with periodontal pocket depths 
and attachment loss.35 Having a diagnosis 
of pemphigus for longer than five years was 
also correlated with more severe periodontal 
disease.36 It has been suggested that a 
decrease in periodontal care might increase the 
involvement of gingival tissue in pemphigus, 
lichen planus, pemphigoid, and epidermolysis 
bullosa acquisita.37 These findings might be 
confounded by oral lesions possibly limiting 
an individual’s ability to perform efficient 
plaque control. However, several measures of 
periodontal disease severity, including CPITN 
score, probe depth, and attachment loss, were 
correlated with the prevalence of pemphigus, 
indicating that this association extends beyond 
poor oral hygiene.

A systematic review of 10 studies reported 
that the relationship between periodontitis 
and pemphigus/pemphigoid appears to be 
bidirectional, with periodontitis increasing 
the severity of pemphigus and patients 
with pemphigus being more susceptible to 
periodontitis.38 One week of professional oral 
hygiene therapy, including supragingival 
scaling, polishing, chlorhexidine mouth rinses, 
and toothbrushing, has been shown to improve 
the gingival status in a small sample of patients 

with pemphigus. Specifically, it resulted in a 
reduction of the full-mouth bleeding score, 
demonstrating a significant correlation with 
a reduced Oral Pemphigus Clinical Score.39 
Similar to oral lichen planus, available evidence 
suggests patients with pemphigus should be 
encouraged to seek professional periodontal 
care and instructed in methods to maintain 
meticulous oral hygiene.

Psoriasis. Among the chronic cutaneous 
diseases, the strongest correlations have been 
observed between periodontitis and psoriasis. 
Patients with psoriasis demonstrate significantly 
greater odds of periodontitis (odds ratio: 
3.329-4.373),40–44 while concomitant smoking 
increased the odds ratio to 24.278.40 A large 
study of 60,457 women revealed that the risk 
for psoriasis was greater in patients with mild 
(relative risk: 1.35, 95% confidence interval: 
1.03-1.75) and moderate-to-severe periodontal 
bone loss (relative risk: 1.49, 95% confidence 
interval: 1.08-2.05) when compared to those 
without periodontal bone loss, after adjusting 
for age, cigarette smoking, body mass index, 
alcohol intake, physical activity, and tooth loss.42 
Moreover, the surgical treatment of periodontitis 
served to attenuate the clinical manifestations 
of psoriasis.45

The oral microbiome has been implicated 
in the causal pathway of psoriasis. Psoriasis 
patients often suffer frequent streptococcal 

TABLE 2. Summary of results for psoriasis

STUDY YEAR NUMBER OF 
PATIENTS

ASPECTS OF ORAL 
HEALTH OR HYGIENE RESULTS

Psoriasis
Antal et al.40 2014 171 Periodontal disease Psoriasis increased the risk of periodontal disease
Lazaridou et al.41 2013 200 Periodontal disease Periodontal disease was associated with psoriasis 
Nakib et al.42 2013 60,457 Periodontal disease Increased periodontal bone loss was associated with psoriasis
Skudutyte-Ryss-
tad et al.43 

2014 50
Radiographic bone loss and 
periodontitis

Periodontitis and radiographic bone loss was more common among patients with psoriasis

Sharma et al.44 2015 68 Periodontal disease The severity of periodontal disease was correlated with the severity of psoriasis
Keller et al.45 2012 115,365 Periodontal disease Increased psoriasis risk for patients with chronic periodontitis
Telfer et al.46 1992 111 Oral microbiome Psoriasis is correlated with previous Streptococcus pyogenes infection
Thorleifsdottir 
et al.47 2016 275 Oral microbiome

Oral streptococcal infection was linked to psoriasis exacerbations; tonsillectomies also shown to help 
some patients 

Üstün et al.48 2013 101 Periodontal disease Psoriatic arthritis was correlated with more severe periodontal disease
Wu et al.49 2014 808 Tonsillectomies Tonsillectomies improved psoriasis symptoms and even produced remission in some patients
Thorleifsdottir 
et al.50 2016 28 Tonsillectomies

HLA-Cw*0602 homozygous patients with psoriasis responded more positively to tonsillectomy than 
others

Johnston et al.51 2004 23 Oral microbiome CD8+ T-cells from psoriasis patients recognized both streptococcal M protein and keratin self-antigens
Valdimarsson 
et al.52 1997 30 Oral microbiome Psoriasis is associated with the Th1 response to streptococcal M protein 
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infections and 58 percent of patients affected 
by guttate psoriasis also had concomitant 
Streptococcus pyogenes infection.46 Exacerbations 
in psoriatic lesions have been correlated with 
streptococcal tonsillitis47 and periodontitis,48 
indicating a potential contribution of the oral 
microbiome to the disease etiology. A review of 
13 studies, including a total of 808 patients with 
psoriasis who had undergone tonsillectomies, 
found the majority of patients in the study 
experienced improvement, with some patients 
demonstrating complete remission.49 This was 
further confirmed by a recent study in which 
the benefit of tonsillectomy was demonstrated 
in patients with homozygous HLA-Cw*0602 
psoriasis, a genotype that was also correlated 
with frequent streptococcal infections.50 Certain 
Streptococci produce streptococcal M protein, 
which shares many structural similarities with 
human epidermal keratins. It is believed that 
this cross-reactivity might play a role in the 
pathogenesis of psoriasis.51,52 

CONCLUSION
Periodontal disease, especially chronic 

periodontitis, appears to play a role in many 
dermatologic diseases, although the mechanism 
is currently unclear. While the results have not 
been completely consistent, the majority of 
evidence supports the idea that improvements 
in periodontal health positively influence the 
diseases discussed. Overall, these findings 
suggest that commensal bacteria associated 
with periodontal health might act as a 
protective measure and that dysbiotic biofilms 
associated with periodontitis might contribute 
to dermatological diseases either directly or by 
stimulating immunoinflammatory pathways. 
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